Introduction
espite advances in cancer molecular biology, cancer remains fatal disease with high mortality rate. In despite modern methods of diagnosis and treatment of cancer, mortality rate of cancer is high. Cancer patients with five years survival rates are still not much different than in the past. Important steps have been taken in the field of cancer biology. Nowadays, many cancer-related gene changes and enzymatic pathways of cancer are known. The researchers predict that treatment based on molecular targets will have a special place in the treatment of cancer in the future [1] [2] [3] [4] [5] .
Pancreatic cancer is one of the most malignant cancers, and the only cure is surgery [6] . Pancreatic cancer is resistance the most common treatments such as chemotherapy and radiation [7] [8] [9] .
Stem cells are found in many tissues of the body and play important role its physiology. Stem cells have three distinct features: self-renewal, the ability to transform into multiple lineages and the ability to proliferate extensively. Stem cells are unique because of the combination of these three properties. Stem cell self-renewal defects seem important because of may be related to carcinogenesis and cancer. Increased self-renewal defects, in combination with the inherent power of stem cells may be the cause of many malignancies [10, 11] .
Exit of cancer stem cells from normal cycle (selfrenewal) and taking their uncontrolled proliferation is cause cancer formation. Knowledge of signaling pathways controlling of cancer stem cells disorder and recognition cancer stem cells biology are necessary. Understanding cancer stem cell signaling pathways and relation with stem cells need to applied research. The cancer cells during treatment gain resistance to treatment. Resistance to treatment led to rapid progress of cancer. These problems led to defect on cancer treat.
Researchers have shown that stem cell properties, especially the properties described above, are associated with certain types of human cancer. The properties of cancer cells in blood, breast and brain have been identified. Three features of tumor cells including selfrenewal, differentiation and proliferation have similar to normal stem cells. Malignant cells with functional properties mentioned above are called "cancer stem cells" [1] [2] [3] 12] .
The POU5F1 gene called Oct4 or Oct3 is also known [13] . OCT4 in humans is located on chromosome 6p21/1 [14] . This gene is expressed in embryonic pluripotent structures. Researchers showed that Oct4 gene expressed in different human cancer cells and tumor tissues. It seems Oct4 plays an important role in tumor genesis [15, 16] . D Sox2 gene is one of the most important transcription factors that regulate self-renewal of embryonic stem cells. Sox2 is an HMG family of proteins. Sox2 gene lacks introns and has cofactor role in the transcription of target genes Oct4. Sox2 is essential for pluripotency and maintaining the proliferative potential of stem cells [17] . Sox2 is expressed in neural stem cells, precursors and in a small number of neurons [18, 19] . Researchers showed that Sox2 plays an important role in related to cancer [20] [21] [22] .
Studies have shown that Nanog regulate self-renewal, preserve pluripotency and activate transcription in the inner cell mass (ICM) and embryonic stem cells. Nanog play important role in reprogramming differentiated cells. NANOG promoter is a direct target Oct4/Sox2 complex [23, 24] .
Genes Oct4, Nanog and Sox2 make a strong transcription regulatory circuit. Keep this regulatory circuit facilitates cell pluripotency and helps to regulate the self-renewal of embryonic stem cells. Each of these three genes involved in the regulation of other genes. The three genes as transcriptional activator of other genes involved in self-renewal as well as genes involved in the differentiation inhibition [4, 25, 26] . Some studies have shown that these factors may have a role in human malignant cancer [23, 24, 27, 28] .
Cancer stem cells have very high tumor genesis power. Cancer stem cells have intrinsic resistances to conventional methods of treatment. Cancer stem cells are associated with tumor characteristics, including tumor recurrence, tumor progression, metastasis and resistance to chemotherapy. So today has been studied for the treatment and diagnosis of cancer. Due to some weakness in conventional treatment of cancer using molecular markers has become increasingly important. The sensitivity of molecular markers can also facilitate cancer diagnosis and classification of patients to use medical procedures may have contributed [10, [29] [30] [31] .
The aim of this study was to investigate the expression of genes Oct4, Nanog and Sox2 in pancreatic cancer cell lines and pancreatic tumor tissue. Expression of these genes can be used as a marker for cancer stem cell hypothesis. This theory may in future play an important role in the diagnosis and treatment of cancer.
Materials and Methods
In this experimental study, pancreatic cancer cell lines, MIA Paca-2 (NCBI Code: C459), PA-TU-8902 (NCBI Code: C557) and AsPC-1 (NCBI Code: C558), and U-87 MG (NCBI Code: C531), glioblastoma cell line, were obtained from the Pasteur Institute of Iran. NT2 cell line is a human embryonic carcinoma cell line. NT2 were used as positive control genes for Oct4 and Nanog. BSA 2%). Cell suspension analyses were performed using Partec Flow Cytometry [33] .
Biological meaningful results of real-time PCR analyzed with student's t-test and SPSS-22 software. Results considered significant at p≤0.05.
Results

Real-time PCR:
Oct4 gene expression was observed in tumor cell lines and normal and tumor tissues (Fig. 2) . However, the expression levels of this gene in the category AsPC-1 are more than other cell lines and pancreatic tumor tissue (Fig. 2) . The expression levels of Oct4 gene was less in PATU-8902 cell line than others (Fig. 2) . (Fig. 3) . Sox2 gene expression is more in pancreatic tumor tissues and AsPC-1 cell line than other (Fig. 4) . Flow cytometry: Maximum and minimum Nanog protein expression was observed in AsPC-1 and MIA Paca-2 cell lines, respectively (Fig. 5) . Nanog protein expression was slightly observed in normal tissues (Fig.  5) . Maximum and minimum Sox2 protein expression was observed in AsPC-1 and PA-TU-8902 cell lines, respectively (Fig. 5) . Level of Sox2 protein in pancreatic cancer tissues was relatively high (Fig. 5) . Maximum Oct4 protein expression was observed in MIA Paca-2 cell line (Fig. 5) . Like others, this protein was slightly expressed in the normal pancreatic tissue (Fig. 5) .
Immunocytochemistry: Immunocytochemistry results are presented with a qualitative method. Oct4 and Sox2 proteins expression were detected in AsPC-1, MIA Paca-2 and PA-TU-8902 cancer cell lines (Fig. 6 and Fig. 7) . Nanog protein expression was very weak detected in MIA Paca-2 and PA-TU-8902 cancer cell lines (Fig. 8) . Nanog protein expression was well detected in AsPC-1 cancer cell line (Fig. 8) . 
Discussion
The results of this study showed expression of Oct4, Nanog and Sox2 in pancreatic cancer cell lines and pancreatic human tumor samples for the first time. Today, the genes that are involved in stem cell self-renewal have been introduced as a new class of molecular markers of cancer that play important role in the uncontrolled proliferation of cancer cells [29, 30] .
Oct4 is one of the most important genes that control the process of self-renewal and differentiation of embryonic stem cells [34] . Oct4 expression assist in controlling cancer cells self-renewal and inhibits differentiation [13] . Researcher suggested that Oct4 play new molecular role for the identification of new prognostic factor for recurrence and classification of patients for appropriate treatment. Oct4 was expressed in many cancers such as GCTS [15] , Tumor cell lines of colon, liver, prostate bladder and breast [24, 26, 32, [35] [36] . The results of this study showed expression of Oct4 in pancreatic cancer cell lines and pancreatic human tumor samples. These results are consistent with results from other researchers. Nanog molecular marker is another key factor in keeping pluripotency of stem cells. Nanog play important role in regulating self-renewal and maintenance of stem cells. Nanog is essential for reprogramming differentiated cells [37] . Nanog expression is also seen in human tumors and embryonic carcinoma [24] . Amini et al. showed that Nanog expressed in human colon cell lines and tumor samples [32] . Nanog expressed in embryonic stem cells and not in differentiated cells [24] . Nanog is also necessary for activities self-renewal gene such as REX1 [37] . Recently, cytoplasmic expression of Nanog has also been reported in breast cancer [24] . The results of this study confirm Nanog expression in the pancreatic cancer cell lines and pancreatic tissue cancers.
Sox2 is another genetic marker gene expression was examined in this study. Sox2 gene regulating neurogenesis in the developing fetal nervous system and plays a key role in maintaining neural stem cells proliferation and differentiation [18] . Increased Sox2 expression observed in patients with ovarian carcinoma and melanoma cancers [28] . Sox2 expression has been reported in embryonic stem cells and one of the most important transcription factors that are involved in the regulation of embryonic stem cell self-renewal [38] . Sox2 is expressed in several types of tumor tissue such as bladder, brain and liver [22, 28, 39] .
The results of our study indicated Sox2 gene expression for the first time in pancreatic cancer cell lines. Studies have shown that Oct4 expression regulates of Nanog expression via binding sites in the promoter of Nanog. Sox2 is involved as cofactor in Oct4 target genes transcription. Oct4 interact with Sox2 to regulate downstream target genes. Binding site exist in Nanog promoter for Oct4-Sox2 complex. Rex1 gene is required for stem cell self-renewal. Rex1 is activated by Nanog and Rex1 is downstream target gene Oct4-Sox2 complex [26, 40] . Schonhals et al. showed Simultaneous expression of Oct4 and Sox2 in tumor tissues such as brain, bladder and lung [28] . Freberg et al. demonstrated that three genes Oct4, Nanog and Sox2 simultaneously expressed in embryonic cancer cells [23] . Matsuoka et al. showed Simultaneous expression Oct4, Nanog and Sox2 in gastric cancer [41] . Amini et al. showed as well as the expression of the Oct4, Nanog and Sox2 in colon cancer [32] . Schulz and Hoffmann demonstrated that three genes Oct2, Nanog and Sox2 expressed in embryonic stem cells and testicular cancer cells [42] . Recently, researcher showed that human pancreatic cancer tissue express Sox2 [43] , Oct4 and Nanog [44] . However, the function of Sox2, Oct4 and Nanog in pancreatic cancer cells are ambiguous. Taken together, Oct4, Nanog and Sox2 are created a strong transcriptional circuit for pluripotency and self-renewal of stem cells. Each of these three genes involved in the regulation of other genes. The genes are involved in stem cell self-renewal as a new class of molecular markers of cancer that detected in the pancreatic cell lines. Maybe, these genes play important role in the uncontrolled proliferation of cancer cells. Secret of cancer, some of the cells have the characteristics of cancer stem cells. These genes have a major role to support the theory of cancer stem cell. These genes potentially could be used as a marker for tumor diagnosis or prognosis of cancer.
